ABSTRACT Introduction: Clinical leadership has long been recognised as critical for optimising patient safety, quality of care and interprofessional teamwork in busy and stressful healthcare settings. There is a need to compensate for the absence of the conventional mentor-to-apprentice transfer of clinical leadership knowledge and skills. While young doctors and nurses are increasingly proficient in medical, surgical and technical skills, their training in, and knowledge of clinical leadership skills, is not adequate to meet the demands for these non-technical skills in the emergency department. Thus, the purpose of the paper is to present and discuss the study protocol of clinical leadership in a course for teams that aims to improve quality, efficiency, responsiveness of healthcare services and collegial trust in the emergency department.
INTRODUCTION
Clinical leadership (CL) has long been recognised as critical for optimising patient safety, quality of care and interprofessional teamwork in busy and stressful healthcare settings. 1 2 Effective CL is a prerequisite for understanding the complex system of care for the benefit of patients and ensuring healthy workplaces. 3 4 Conversely, ineffective CL has a negative impact on the healthcare workers and standard of care and can lead to adverse events. 4 5 There is a need to compensate for the absence of the conventional mentor-to-apprentice transfer of CL knowledge and skills. While young doctors and nurses are increasingly proficient in medical, surgical and technical nursing skills, their training in, and knowledge of CL skills, is Strengths and limitations of this study ▪ The strengths of trailing research design is the flexible use of knowledge collected through participation and dialogue in combination with knowledge acquired and interpreted through traditional scientific methods. ▪ Participatory validity will be obtained by participant confirmation of the 'shadowing' transcription and feedback on results in the dialogue meetings. Rigour will be achieved by the transparency with which the data are generated and how events are questioned and interpreted in the formative and summative evaluation. ▪ The pretest and post-test design used in this study has several weaknesses. Other events (history) between the pretest and post-test, which represent a threat to internal validity, may also cause an effect that has alternative explanations. ▪ The effectiveness of the training programmes is more difficult to measure because a wide range of variables unrelated to the training intervention can mediate both the training process and the outcome. ▪ The content, duration and frequency of the clinical leadership in teams (CLT) course may influence the effectiveness of the intervention.
not adequate to meet the demands for these nontechnical skills in the emergency department (ED) and other wards and work environments in a modern hospital. [6] [7] [8] [9] Nevertheless, opportunities in everyday clinical practice to acquire, practise and receive feedback on CL skills remain scarce. 10 Strategies to promote CL skills should include clinical supervision programmes, interprofessional collaboration and the development of skills. [11] [12] [13] Previous CL programmes have demonstrated development of self-reported and observer-reported behaviours of CL competencies, 14 improved safety and quality of care, 11 development of individual skills and influence on workplace culture. 15 16 The training programmes have centred on leadership behaviours/traits and competencies; however, evidence of the impact of such programmes on the operational level is scarce. 4 17 CL is a poorly understood concept that lacks a standard definition. 4 According to Howieson and Thiagarajah, 17 although the CL literature in healthcare programmes seems to be extensive, problems exist. Research on CL has focused on studying trait-based and behavioural-based competency models. Howieson and Thiagarajah 17 claim there are several concerns with this approach, such as centredness on recommended behaviour/traits and competencies, losing sight of the contextual and situational nature of CL, gaps between the perceptions of leadership embodied in competency frameworks and the perceptions of leaders themselves. This approach does not inform what constitutes effective CL behaviours in different contexts. Consequently, the social influence process of CL cannot be fully understood unless a more discursive approach is applied.
Hence, there is a need for more research to determine if a course in clinical leadership in teams (CLT) improves the quality of healthcare services in the ED. The CLT course is an institutionalised approach to improve value-based non-technical skills of clinical personnel. It takes a horizontal and operational approach, focusing on clinical management and coordination of the interprofessional team in a realistic, routine-based patient-centred context. A team's approach to CL has been taken because all clinical personnel operate in an environment in which they are influenced by, and influence others through their actions and decisions. Patient safety is highly dependent on the level of collaboration between clinical personnel in all settings. CL therefore requires leadership skills for interdisciplinary team building, confidence in and respect for others and a combination of expertise and communication skills.
The aim of the study is to evaluate the impact of a CLT course in terms of quality, efficiency, responsiveness of healthcare services and interprofessional trust in the ED.
Theoretical concepts
To address the aim of the hospital improvement process related to clinical quality in the ED and CL, in the context of taking responsibility for conducting medical and nursing practice with a patient-centred perspective, CL needs to be redefined. The working group responsible for developing the course decided that the following four bedside values would underpin the theoretical foundation of the curriculum and evaluation of the course's impact: 22 trust, quality, responsiveness and efficiency. These values were considered to provide the necessary platform for the translation of principles by combining the values of the hospital with the concept of CL to address the needs of the ED. Definitions of these values are outlined elsewhere. 13 
METHODS AND ANALYSIS Study design
The current study employs a trailing research design with pretest and post-test, using quantitative and qualitative methods in the evaluation. 22 Trailing research is a dialogue-based process analysis and an appropriate research method when the purpose is to have a constructive dialogue with the participants and stakeholders. 23 24 They will be able to influence what is evaluated, and also the methods and how the data are interpreted and applied. 25 In the current study, trailing research was considered suitable because the researcher had no explicit stake in the outcome of the change or responsibility in any way for securing successful results. Participatory action research (PAR), in comparison, assumes the researcher is also influencing and involved in the change process. 23 The objective is learning and evaluation created through participants' and researchers' reflections (table 1) .
In phase 1, the planning of the study and the CLT course, it was important to clarify the study design and outcomes in cooperation with the ED. 24 A pilot test of the CLT course was conducted and was followed with an evaluation and refinement of the course. 22 Additionally, parts of the CLT course were tested in a simulation setting. In phase 2, the CLT course was executed and the first author gave feedback on the preliminary findings in dialogue meetings. The objective of these meetings was to reflect and gain experiential learning based on the preliminary findings. 24 The objective of the formative evaluation was to improve the course as it happens, based on the quantitative and qualitative data. In the next phase, the CLT course was adjusted, and the final phase was a summative evaluation of the course and the consequences of the intervention.
Setting
The current study was conducted in the ED at a university hospital in the south western part of Norway. The ED at the hospital is located in an urban setting and triages ∼30 000 patients per year. Every week the ED delivers emergency care to 600 patients from 18 municipalities with a population of about 350 000. The ED staff consists of 120 intensive care and registered nurses, 40 attending physicians on rotation from medical, surgical and neurological departments, and various support personnel. The ED is divided into two major care areas; the triage area with 14 beds and the treatment area with 22 beds.
The regional office of the Norwegian Board of Health Supervision conducted a follow-up evaluation of ED services at the hospital in the spring of 2013. 26 The report concluded that there was insufficient number of qualified medical personnel (doctors) in the ED. The hospital responded to these conclusions by establishing a steering committee involving the hospital's top leadership. This committee established several working groups, each with a specific mandate to address the challenges the report highlighted. As a result of the proceedings of one of these groups it was concluded that there was a need to initiate a process to secure CL skills among key health personnel in the ED. The response to this conclusion was the development and implementation of the CLT course.
Study participants and ethics
Twelve nurses in charge, 40 doctors on call, 30 nurses and 400 patients admitted to the ED in the hospital were invited to participate in the pretest and post-test, respectively. The pretest was conducted in August and September 2013 and the post-test was planned for 2016. The data of the formative evaluation were collected from December 2013 to September 2015.
Participants received written and oral information about the study, and all participants willing to participate signed an informed consent form before they were enrolled in the study. Confidentiality is guaranteed. Patients admitted to the ED will be requested to participate by the nurses in the medical, surgical and neurological units 1-day after admission to the ED (box 1).
Research procedures
The current study comprises the following three components: (1) the summative evaluation, (2) the formative evaluation and (3) the CLT course (figure 1). Table 2 describe concepts, operationalisation of the concepts, the sample and data collection in the summative and formative evaluation.
Summative evaluation
The summative evaluation includes quality of care and quality of team performance, responsiveness, efficiency and interprofessional trust.
Quality is evaluated from the patient's perspective, and by observing interprofessional team performance. Quality of care is measured by a short form of the 'Quality from the Patient's Perspective (QPP) questionnaire'. 27 Patients' perceptions of what constitutes quality of care are formed by their encounters with an existing care structure and by their system of norms, expectations and experiences. The questionnaire has 50 items and four dimensions: medical-technical competence of the caregivers, physical-technical conditions of the care organisation, degree of identity orientation in the attitudes and actions of the caregivers, and sociocultural atmosphere of the care organisation. 27 The original version in Swedish has been translated into Norwegian. 28 The quality of multidisciplinary team's performance is observed by the 'Team Emergency Assessment Measure' (TEAM). 29 TEAM is a measure of team performance during medical emergencies and is constructed to measure non-technical skills in teamwork. The authors have adapted TEAM for use in non-emergency medical setting in the ED. TEAM has three subscales: the team leader (2 items), the team (7 items) and task management (2 items). The items are rated from 'never/hardly ever' (0) to 'always/nearly always' (4). TEAM has 12 items, the last of which is an overall rating scale from 1 (lowest) to 10 (highest).
Responsiveness deals with the patients' expectations and perceptions of existing care structures in healthcare and will be measured by a subscale (4 items) from the 'World Health Survey-Health System Responsiveness' (WHSHSR). 30 Efficiency is measured by a variety of time variables in the ED. 31 The doctor on call and the nurse in charge will simultaneously rate the level of crowding on a fivepoint Likert scale, from 'not busy' (1) to 'extremely crowded' (5). If they consider the ED crowded, the level to which crowding compromises patient safety is indicated, from strongly disagree (1) to strongly agree (5) . In order to compare the provider's ability to recognise crowding, the mean ED crowding rating of the two raters will be correlated. 32 To assess how the doctor on call and the nurse in charge providers perceive their ability to manage several patients at the same time, they will rate the level of multitasking on a five-point Likert scale from 'not managing the number of patients' (1) to 'managing the number of patients very well (5)'.
Interprofessional trust will be explored in the pretest and post-test to obtain a picture of how healthcare providers in the ED perceive and experience interprofessional trust. 33 Doctors on call and nurses in charge will be invited to participate in three focus group interviews (FGIs). The group format is efficient for generating dialogue, and group interaction facilitates access to the participants' thoughts and perceptions. 
Formative evaluation
The formative evaluation includes the dialogue meetings, efficiency and characteristics of how CL is performed by nurses in charge and doctors on call after participating in the CLT course. Data from the dialogue meetings that describe organisational processes taking place and changes during the period will be analysed using document analysis. 34 Shadowing nurses in charge and doctors on call has been conducted to explore how CL is performed. 35 Shadowing is a research technique that involves a researcher closely following a member of an organisation over an extended period of time. 35 The method can 'produce the sort of first-hand, detailed data that gives the researcher access to both the trivial or mundane and the difficult to articulate'. 35 To confirm the validity of the data, all participants read the field notes and give their feedback. 35 Efficiency includes the number of patients admitted to the ED and a variety of time variables of length of stay (ie, arrival at triage, arrival at provider and arrival at doctor). 31 The time variables have been retrieved from the database of ED.
Intervention: CLT course
The overarching vision of the CLT course is to establish bedside values and an understanding of excellent day-to-day CL in teams, executing CL with existing resources and within the organisational structure. The development of the CLT followed the seven factors outlined by Salas et al 36 cf. 13 The didactic model of relation 37 has guided the design of the course (figure 2). Further, the goals of intervention have been linked to the vision and overarching goals of the hospital. 36 38 The CLT course encompasses the six factors described by Hiim and Hippe. 37 All factors are mutually dependent; changes in one feature will have consequences for the other features.
Required resources and time commitment were secured by the steering committee and the decision to allocate 3 days for the pilot course plus four group meetings and a facilitated session over a 2-month period. 36 Competence was ensured by a faculty consisting of individuals with a background in medicine, leadership, paramedics, pedagogy, emergency care nursing and research. 37 Three faculty members had long experience as simulation facilitators and Train the Trainers course instructors (EUSim). To ensure understanding and relevance, the faculty also reviewed adverse events reports in the ED and took observational shifts prior to designing the workshops and scenarios. To guarantee a sustainable course and relevance to clinical practice, buy-in and ownership were secured by recruiting former course participants as future trainers. 36 The overarching vision of the CLT course is to establish bedside values and an understanding of excellent day-to-day CL in teams, executing CL within existing resources and organisational structure. The specific objectives of the CLT for participants are to (1) function as skilled operative leaders and clinical supervisors within their clinical everyday setting, (2) understand and improve patient safety and quality, (3) understand the dynamics of patient flow, and critically and efficiently use available resources and (4) improve trust between health personnel.
In developing the course content, both in materials and subject matter, five main contextualised topics were established: basics, behaviour, team, safety and tools. From these, subtopics were then derived. The CLT course is structured in four steps comprising introduction, theory, workshop/simulation and implementation. 13 The simulation scenarios focus on limited trauma with chest pain, lack of resources and overcrowding, prolonged length of stay in the ED, unclarified patients, bullying at work and medication error with consequences (for details, see Olsen et al 13 ) . The simulation sessions were developed by analysing challenging clinical settings and patient scenarios relevant to the department in question. These were identified through precourse discussions and the active use of the hospital incident reporting system. Pedagogical methods include workshops, simulation, group counselling and peer-to-peer dialogue, all of which emphasise guided reflection. [39] [40] [41] [42] The last two methods were chosen to support the implementation of CL (table 1) and to facilitate the application of trained CL skills on the job. 36 Statistical analysis Multilevel analysis will be performed to analyse the results. Common descriptive statistics with frequencies, per cent, mean and SD will be conducted to describe the study sample on the cluster level. The differences in the outcomes measures will be evaluated on a team or individual level. Differences in the distribution of sex, age groups, level of education, etc, and results from the QPP questionnaire between pretest and post-test will be analysed by Student's t-test, the Mann-Whitney test and analysis of variance (ANOVA). To identify differences between the percentages of patients admitted to different specialties and triage codes, the χ 2 test will be used. The χ 2 test will also be conducted to identify differences between the pretest and post-test in time variables. Correlations will be used to analyse the difference in assessment of crowding from doctors and nurses. All analyses will be carried out using the Statistical Package for Social Sciences, SPSS V.20. A p value <0.05 is regarded as statistically significant.
Qualitative data analysis
To ensure trustworthiness in the analysis, analyst triangulation and member checks will be applied. 43 The research team will discuss and refine the analysis according to the research questions and themes emerging in the data. The FGI will be analysed by conducting content analysis. 44 The summary of the dialogue meeting will be analysed using document analysis. 34 The summaries will act as important data material in the formative evaluation of organisational processes taking place and changes during the study period.
The analysis of shadowing doctors and nurses will be conducted by the first author. The method described by Coffey and Atkinson 45 will be used to analyse and interpret the data.
Dissemination
Results of the CLT course study will be reported according to a predetermined publication policy approved by all the members of the research team. Study results will be disseminated via scientific conferences and publications; presentations to healthcare providers, and meetings with stakeholders.
Study status
The CLT course study run-in period began in August 2013. Data collection will continue until June 2016.
DISCUSSION
The discussion of the study protocol has been structured in three parts, including discussion of the study design, outcome criterion and the CLT course (the intervention).
Study design
The strengths of trailing research design is the flexible use of knowledge collected through participation and dialogue in combination with knowledge acquired and interpreted through traditional scientific methods. 24 Another advantage of trailing research is the capacity to follow-up changes in the project through monitoring, feedback and feed-forward loops. 24 To improve validity and achieve rigour in trailing research data, the data in this study will be assessed from different sources. The quality of observations will be achieved by prolonged and persistent observations in the ED. 46 Participatory validity will be obtained by participant confirmation of the 'shadowing' transcription and feedback on results in the dialogue meetings. 46 Rigour will be achieved based on the transparency with which the data are generated and how events are questioned and interpreted in the formative and summative evaluation.
The challenges with trailing research revolve around the performance of the intervention, finding a good balance between the content of the intervention and the advice given to adjust the intervention based on the results, and the values that guide the advice based on the dialogue meetings. Evaluation will always have a relationship with values. Therefore, it is important to reflect on one's own role as a researcher when entering social processes and how the researcher influences processes. 47 The literature in trailing research answers questions regarding 'technical' issues, but not how difficult questions linked to researcher relations and roles should be solved in the clinical field. The researcher should be aware of the challenge of shifting between closeness and distance regarding the research as well as feelings related to personal and ethical issues. 23 48 Usually, this is strengthened if the researcher knows the field, but can, of course, result in confusion if the researcher witnesses unethical practices and acts. The ways the researchers solve difficult situations have consequences for them, the research and the participants.
The study design used here has several weaknesses. 49 First, the monitoring of time variables, such as length of stay, may be atypical and apart from the mandate. To eliminate some alternative explanations for change in time variables, data have been collected every 6 months over an extended period of one-and-a-half years. Second, any other events (history) between the pretest and post-test, which represent a threat to internal validity, may cause an effect that has alternative explanations. Implementation of similar courses and changes in routines and organisation in the intervention period will be monitored and evaluated as historical threats. 50 The current design is considered practical in a natural setting, but difficult or impossible to deliver as a random intervention to some people but not to others in the ED. Thus, results are usually less conclusive because causal inferences cannot be made. 49 Outcome criteria Establishing the outcomes of the intervention was challenging, partly due to the length and complexity of the causal chains linking interventions with outcomes. 51 Additionally, the effectiveness of training programmes is more difficult to measure because a wide range of variables unrelated to the training intervention can mediate both the training process and the outcome. Drescher et al 52 suggest that these variables need to be considered if it is to be established whether an outcome is due to the training interventions or other unrelated factors.
The outcome of this study is linked to four values outlined in the theoretical framework. Since the main purpose of the intervention is to improve quality of care and patient safety in the ED, it is critical that patientcentred outcomes such as experience and quality of care should be taken into account. 51 A number of instruments exist to measure patient-reported outcomes, such as the Patient Judgements of Hospital Quality. 53 In Norway, only a few instruments measuring patientreported outcomes have been translated and validated. Instruments measuring satisfaction/quality of care for patients admitted to the ED are rare. 54 Therefore, the QPP survey 27 was considered appropriate for acutely ill patients 24 hours after admission in the ED. The lack of patients' experience of their illness in the survey may have increased the risk of bias. Although TEAM 29 was constructed to observe critical emergency teams, the instrument was considered manageable and suitable for observing quality of team performance in all teams in the ED. The fact that a variety of time variables have been used to measure efficiency in the ED helped decide how to measure efficiency. 54 55 Interprofessional trust is not a well-studied phenomenon in the ED, 56 which implies a qualitative, explorative design to capture the experiences of interprofessional trust among doctors on call and nurses in charge. 49 The intervention Several factors may influence the effectiveness of the intervention. 57 Consequently, several aspects of the intervention need to be assessed and evaluated. 50 The aspects include assessment of learning needs, duration of educational activity, group composition, active participants and use of opinion leaders. 57 Previous research demonstrates a mixed picture regarding the impact of assessment of learning needs, from no consistent effect to significant effect on learning. 57 The content and format of the CLT course have been developed by the faculty based on the evidencebased factors, 36 which emphasises organisational goals more than individual learner goals. With reference to previous research, the result of the study can go both ways. In this regard, the participants' motivation can be significant in the explanations of the study results. 58 The duration and frequency of the CLT course will have an influence of effectiveness. One review 59 demonstrates that continuing education lasting 1 day is less effective than education lasting several days, but little difference exists between education of 2 days and education of longer duration. The process of reflection is considered critical for learning in clinical practice. 60 To meet the recommendations for the duration of the programme, the CLT course facilitates further reflection in group counselling lasting 3 months. A sustainable change in how CL is performed by doctors and nurses will be demonstrated by the study results. Nevertheless, to create a successful, large-scale improvement programme in the long-term requires administrative and organisational implementation strategies in the hospital. 57 Group composition has an impact on the effect of the CLT course, where participants from one organisation are preferable. 57 The departmental management selects the participants in the CLT course. Doctors represent the medical, surgical and neurological departments while all nurses represent the ED. Future evaluation will demonstrate whether the selection process and participants from different cultures with different motivations will have an impact on the results. Another factor that has an impact on the effectiveness of the intervention is active participants. 57 Participants are active in large parts of the CLT course, and the educational activities are therefore consistent with existing knowledge.
The last factor that may have a moderate influence on the results is the use of opinion leaders. 57 Opinion leaders have different roles, and structured methods are available to identify them. Since departmental management selects the participants in the CLT course, this factor has not been carefully considered. In future, such consideration may decide which faculty members are chosen to conduct new courses.
The results of the study will allow a greater understanding of whether the intervention is effective and how the CLT course tailored for the ED will have an impact on changes in the course curriculum, changes in the study protocol and in procedures in the ED and other units. Finally, our results will be useful to the steering committee and the top leadership of the hospital in future decisions and the distribution of the CLT course in the departments of medicine and surgery. The results will contribute to the bank of available research data that can be used to develop better healthcare services for patients admitted to hospitals.
